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LVS TORS ¢ Obreinovy, I. ¥., Startsev, y. I. 
co 
TITLE: The Formation Work of an Slastic Twin in Calcite (Rabota 


obrazovaniya uprugogo dvoynil.a Vv kal'tsite) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticneskoy fiziki, 1958, 
Yol 35, Ur 5, pp 1065-1073 (USSR) 


ABSTRACT: In the introduction the caleite crystal, which pelon,s to the 
trigonal syngony, is A4egcribed in detail, and exact data 
concez:ning the form of its crystallization are given (Figs 1-3). 
The process of twin-formation (Fige 4, 5) investigated by 
R. I. Garber (Refs 1, 3.5) is discussed. The next chapter 
deals with the experimental arranzement and with the object 
of the test. First, the shape of the calcite cvystals, which 
were prepared especially for these experiments, is discussed 
in detail. Figure 6 shows a prepared calcite rhombohedron, 
and figure 7 a prism. Figures 7 and 8 show a schematical draw- 
ing of the experimental arrangement, and figure 40 is a photo- 
eraph of the elastic twin erystal 6B-3. Chapter 3 deals with 
the shape and the dimensions of the elastic twin in calcite 
formed under the influence of a concentrated load. Figure 11 
Card 1/3 shows a diagram of the twin crystal 8B-3 md figure 12 shows 
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the dependence of the length and breadth of the twin erystal 
6R on the load F. The dimensions of gB-3 are given in table 1 


Q, = 1.95 mum, by = 2.44 mm, A) = 1.95.10° en, F = 2.58 ke) 


Figures 14-16 show the load dependence of the thickness of 
the twin crystal 8B as weil as tre results of investigations 
of the crystals 'r 6, 7 and 8. Finally, the calculation 

of the work of formation as well as the destruction of the 
erystals are jiscusse!. ‘the following values were obtained 
for the work performed for the purpose of producing 41 cm® of 
the surface of an elastic twin erystal: 


Number of twin work number of tain work 


erg/om erg/em 
6K 4720 BA 2670 
6S 5160 2400 
70 4450 2890 
TN 6400 2400 
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The linear dimensions of the twin are proportional to the load, 
and the area of the twin surface is proportional to the work 
performed by She preas piston. Tiere are 17 fisures, 2 tables, 
and 11 references, 10 of which are Soviet. 


ASSOCTATTON: Khar'tkovskiy institut mekhanigatedi salt skoxre Nihon yayas¥a 
( Khar'kov Institute for the Fechanization of Agriculture) 
Moskovakiy inzhenerno-fizicheskiy institut 
(Moscow En-ineering-Physical Institute) 


SUBMITTED: June 7, 1958 
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fe. SOV/70-4~1-15/26 
’ AUTHORS: Startsev, V.I., and Aronova, P.N. “ mt 
TITLE: = The Determination of Micro-distortions in the Slip Bands 
in Rock Salt (Opredeleniye mikroiskazheniy v polose 
skol'zheniya kamennoy soli) 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 1, pp 85 - 89 (USSR) 


ABSTRACT: X-ray diffraction studies have been made of the regions 
of the crystal lattice adjacent to the slip hand in a 
deformed crystal of rock salt. The Debye temperature of 
this region has been measured and appears to be only half 
that of the undeformed crystal. The static displacements 
of atoms in the slip band and far from it have been 
measured. Rois of NaC1,0.8 x 0.8 mm in cross-section, 
were examined at room temperature and at liquid-oxygen 
temperature by rotation photograph, The films were photo- 
metered to give the 200, 400 and 600 integrated intensities, 
The formula: 6 

I’ 12h sin® 

106 Ynil= log —* ~ me (6,7) ;T) . 


Cardl/3 was used; 
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Ynkd = T/T nxt is the ratio of the integrated 

intensities at room temperature and liquid-air temperature, 
4 is the Debye temperature and the difference in the 
Debye functions, The Debye temperature for the ynde forged 
material was found (from 7 specimens) to be 281 K+#7 . 
A larger crystal 10 x 10 x 6 mm was deformed by compression 


e by a load of 500 e/mn@ and a rod containing the deformed 
part was sawn out, The slip plane was parallel to the 
axis of rotation, The Debye temperature was here found 
to be 160 K+%? -. The mean static displacements u of 
the atoms were calculited from: 

98h 
~Bru AS 
gre _ oO 

The r.m.S. value of wu was found to be 0.18 + 0,02 A. 

The question as to whether all the plastic deformation 

was localised in the slip band or whether atoms throughout 

the orystal were statically displaced was studied by 


Card2/3 
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; ; SOV/70-4~1-19/26 
The Determination of Micro-distortions in the Slip Bands in Rock 


Salt 
examining the crystal far from the slip band, The crystal 
was found to be appreciably less distorted away from the 
band but displacement of the atoms was still marked. 
Acknowledgment is made to Academician I.V, Obreimov for 
his advice, There are 2 figures, 4 tables and 8 Soviet 
references, 


ASSOCIATION: Kharkovskiy filial Instituta reaktivov (Khar’ kov 
Branch of the Institute of Reagents) 


SUBMITTED : June 2, 1958 
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AUTHORS: Startsev, V-I. and Aronova, pu OW Ota F222 


TITLE: —Thre Tnfluence of Annealing on the Structure of the 
Crystal Lattice ina Slipband of Rock Salt 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nx 3, pp 438-440 (USSR) 


ABSTRACT: Measurement of Laue photographs showed that in the slip- 
bands of deformed crystal of NaCl the crystal latticeis 
in an unstable state. Annealing at a temperature near 
to the melting point fully re-establishes the lattice and 
the interatomic bonding- This is shown by the observation 

hat after annealing the characteristic Debye temperature 
returns to its proper value. At 600 °C the re-establish- 
ment of the lattice begins to proceed intensively and 
at 400 °C there is practically no change. This is 
surprising as studies of the phenomenon in specimens of 
pure metals showed no changes in Debye temperature. A 
graph is given of the measured Debye temperature and the 
mean static displacement of the atoms against annealing 
: temperature. The normal undeformed Debye temperature is 
Card1/2 280 °K and when the crystal is deformed by a load of 
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Tire Influence of Annealing on the Structure of the Crystal Lattice 
in a Slipband of Rock Salt 


500g¢/mn this falls to ee °K. The r.m.s. atomic 
displacement is about 0.18 Investigations were also 
made of the scattering background between spots in the 
Laue photograph which was present only in the deformed 
state. Full return to the normal state of the crystal 
required about 10 hours at 760 C. 

There are 1 table, 2 figures and 4 Soviet references. 


ASSOCIATION: Khartkovskiy filial IRYeA 
SUBMITTED: September 2, 1958 
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AUTHORS: Aronove, P. N., Startsev, V. I. gov /48-23-5-14/31 
oo 

TITLE: Determination of the Static Displacements of Atoms in the 


Slipping Band of Rock Salt (Opredeleniye staticheskikh 
smeshcheniy atomov v polose skolizheniya kamennoy soli) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1959, 
Vol 23, Nr 5, pp 606-610 (ussR) 


ABSTRACT: First, reference is made to the method developed by 
G. V. Kurdyumov and his collaborators for the determination of 
the static displacement of the atoms in the deformation of 
metals. It was found that when subjecting metals to cold-treate 
ment their Debye temperature does not change. As was shown by 
N. A. Brilliantov and N. A. Obreimov, a large number of slip 
planes is generated on the deformation of parallelepiped rock 
salt crystals; these planes are visible in the polarization 
microscope. The determination of the Debye temperature of none 
deformed crystals is then dealt with, and the values obtained 
are tabulated. Sample measurements ere given in connection with 
the Debye temperature in the slipping bands. A micropicture of 

Card 1/2 such a slipping band. with a polarization microscope is then 
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Determination of the Static Displacements ef Atoms sov /48-23-5-14/31 
in the Slipping Band of Rock Salt 


shown, and the values measured on some semples are also 
specified. Next, mention is made of the relationship between 
the mean displacement square and the Debye function, and the 
computed values of the root mean displacement squares of the 
atoms are specified. The static deformation is dealt with next. 
Measuring values of atom displacement in the slipping band and 
pertinent values of Debye temperature are tabulated. Results 
show that plastic deformations are not restricted only to the 
slipping bands, but that also atoms lying at 4 considerable 
distance are affected by them. This unstable atomic state may 
undergo recrystallization with an appropriate thermal treatment. 
This is likewise investigated end results are summarized in 4 
table. There are 3 figures, 1 table, and 6 Soviet references. 


ASSOCIATION: Khar'kovskiy filial Institute khimicheskikh reaktivov 
(Khar'kov Branch of the Institute of Chemical Reagents) 
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GORDO : SARDT N.N.3 SUARTSEV, Valor 
| KIRENKOV, I.I.; LAPINA, B.4.; ERGARDT, N.N.; S'X Ss “+ 2 
7 aan rae a: MiI., red izd-va; MATVEYEVA, &.Ye., tekhn.re 


izmereniis vysokikh temperature 
ing high temperatures] Metody 

meted as atandartov, 1960. a5 Pe (Seriia obzornykh mono- 
grafii po igmeritel'noi tekhnike, no. 7 itis ise) 


(Pyrometry) 
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STARTS » otv. red.; ALEKSANDROV, B.S., red. BELYAYEV, L.M., 
red.; PRUDZ', V.G., red.j VOYTOVETSKIY, V.K., red. 
GALANIN, N.D., red.; DISTANOV, B.G., red.; KLINOV, A.P., 
red.; SEMENENKO, M.G., red.; SHAMOVSKIY, L.M., red. 
[Scintillators and scintillation materials] Stsintiiliatory i 
stsintilliatsionnys materially. Moskva, Gos. komitet Soveta 
Ministrov SSSR po khimii, 1960. 319 p. (MIRA 15:4) 


1. Koordinatsionnoye soveshchaniye 
(Scintillation counters 


g° stsintilliatoram. 2nd, 1957. 
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5/123/61/000/012/0 12/042 
AOO4/A101 


Iokheles, F. Ya,; Startsev, v.ti. 


Investigating the microstructure, stresses and wear of 18 
(18KHNVA) grade steel subjected to three different heat-treatment 
conditions 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, No. 12, 1961, 81, abstract 
"povysheniye {znosostoykosti 4 sroka sluzhby masnin. 
1960, 22-29) 


TEXT: The authors investigated the resistance to wear of 18KhNVA grade 
steel utilized for neavily loaded gears after bending subjected to heat treatment 
used at the plant (cementation, double tempering at 650°C with 6 hours 30 min. 
nolding, oil-hardening from 850°C, temp at 1h0-160°C for 2 hours) 3 nigh- 
temperature hardening (h after cem it bath at 985 C, 10 min 
holding, tempering at 140 , and step-by- (after cementation 

and high tempe 810 + °c, nutes holding, trans- 
ferred to an ofl bath with a . in holding and cooling 
in air; tempering at 150°C) . the authors recommend 
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to use step-by-step hardening which reduces deformations and inner stresses and 
increases the resistance to wear, There are 8 figures and 10 references, 


N. I1'ina 


[Abstracter's note: Complete translation] 
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GRGUZIN, Ya. Ye. ;-STARTSEV, V.1e; BURAVLEVA, M.G.; MADIKYAN, R.A.; NARBUT, 


@.P.; SHPUNT, A.A. 


Cloudiness ("agine") of pellets pressed from Sonic crystal powders. 
Kristallografiia 5 n0.22295-302 Mr-Ap '60. (MIRA 13:9) 


'skogo instituta 


1. Kharkovskiy f lial Veesoyuzn0go nauchno~issledovatel 


khimicheskikh reaktivov. 
(Salt) (Potassium chloride) 
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BENGUS, V.42. ; LAVRENT'YLV, F. F.; 


SOYFER,, L.M. ;-STéRTSEV, Val, 


Exposure of dislocations in calchte crystals. BEE ei 9:0) 
5 no.3: 441-445 My—Je 160. -. 


1. Khar | ‘kovskiy filial Vsesoyuznogo nauchno-issledovatel' skogo 
instituta khimicheskikh: reaktivov. 
(Calcite crystals) 
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$/070/60/005/03/ 006/008 
AUTHORS : Lavrent'yevs, F.F., Soyfer eho 74 E AO: artsev Vv... 
ple liana soy SS 
TITLE: Thermal Etching and Annealing of Twinned oe in 
4 


Crystals of Antimony 


PERLODICAL: Kristallografiya, 1960, Vol. 5, No- 3, pp. 472-475 


TEXT: The study of twinned layers with dimensions 5 to 20 Hin 
single crystals of antjmony has shown that annealing at 600 C 
(for less than 5 hours) leads to the establishment of mono- 
crystallinity in the specimen. The twin boundaries and the glide 
steps are the place where the most intense thermal etching occurs. 
Edge dislocations have been discovered both in the parent crystal 
and in the twinned parte. The dislocation lines lie in the 111 
plane» The i111 planes in antimony are the directions of the 
principal cleavage. The crystals of antimony were obtained, after 
preliminary zone refining, by the Shubnikov-Obreimov method. 
Specimens were in the form of plates 2-5 mm thick and 10-12 mm 

in diameter. They were prepared by cleaving the crystal which had 
been grown. The deformation produced in this process gave rise 

to the twinned layers mentioned. The examination was carried out 
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Thermal Etching and Annealing of twinned PeGeeeoin Crystals of 


Antimony 


with a MIM-7 metallurgical microscope using oblique illumination 
and by tho divorgent-beam X-ray tochnique (reflexions from Lil 
and OO1 planes being used) Annealing at 600 was carriad out 
in a current of hydrogen. Intense thermal etching accompanicd the 
annealing process. A special high-temperature camera was used to 
follow the course of the etching under these conditions. There 
are 5 figures and 11 references: 8 Soviet and 3 English. 


ASSOCIATION: Khar 'kovskiy institut mekhanizatsii i elektrifikatsii 
sel’skogo khezyaystval Khar‘ kov Institute for the 
Mechanisation and Electrification of Agriculture) 


SUBMITTED 
: September 18, 1959 oa 
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£132/E160 
AUTHORS: Starts (.I., Bengus, V.%., Lavrent'yev. '.f., and 
oyfer, LM. \ 
TITLE: The Formation of Dislocations in the duane oP Calcite 
PERIODICAL: Kristallografiya, 1960, Yol.5, No.5, pp. 737-743 
TEXT: It is found that in calcite a twin boundary not 


containing dislocations is made visible by selective etching 
although the intensity of etching is significantly less than the 
intensity of etching at dislocations. The existence of incoherent 
twin boundaries containing dislocations has been experimentally 
shown. In the crystal in the twinning process complete 
dislocations are formed. The twins were produced by Garber's 
method (Ref.5). Twin layers were studied on the face of the 
crystal not forming steps on twinning, i.e. 100 or 010. The twin — 
plane could be indexed as 110 with the boundaries of the twinned 
layers parallel to ‘001}!. 
There are + figures and 12 references: 11 Soviet and 1 English. 
ASSOCIATION: Vsesoyuznyy institut khimicheskikh reaktivov, 
Khar'kovskiy filial (All-Union Institute for Chemical 
__ Reagents  .~t row Branct = 
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B201/B691 
Luminescent Properties of Caesium Iodide Crystals Grown fran Superheated Melt 


of 3-5 mm/hour. The relative y-scintillation yields of crystals ci each 
series are shown in Fig 3. Series 1 yields rose with the duretion of 
superheating to about 60% (after 5 hours heating), while those of 

Series 2 and 3 rose to over 10% after 1-2 hours and on further super- | / 
heating fell to below 10% The results obtained show clearly that 2 
luminescence produced by superhesting cannot be due to thallium 
impurities, but it 1s probably caused by dissolution of quartz 
ig@purities and consequent activation of CsI with silicon; the 
hypothesis of Knoepfel, Loepfe, Stoll et al. that this luminescence 

is due to iodine vacancies was rejected by the authors. Acknowl ed guents 
are made to N.S. Budnik and L.G. Maystrenko for help in growing of 
crystals and measurements on then,and to A.N. Panova for obtaining the 
absorption spectra. There are 4 figures and 9 references, 4 of which 
are Soviet, 4 Swiss and 1 Italian. 
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QYU.450O 2201/8691 
AUTHORS + Startsev.s Vole» Baturichev?» 2.B. and Tsiriin, Yu A- 
TITLE: The Temperature Depemience of Luminescence of Nal(T2) crystals at 
ad nel C~S 
Tenpers tures of 0-270 C- | 


PERIODICAL: Optila 4 spektroskoply®» 1960, Vol 8. Nr 4» PP 541-544 (USSR) 


ABSTRACT: The reported (Refs 1-4) temperature depend ences of the intensity of 
jumines cence of Nal(Tl) are contradictory: The aus of the present 
work was to study the tanperature dependence of the gntensity of 


tenperature dependence was obtained between 0 ani 270°C at the rates 

of heating varying fron 15 to 90 deg/hour- An Nal (Tl) crystal of XK 

13 mm dsameter and height (4 in Fig 1) was placed in 4n aluniniua 

container 6 jnside & copper plock 3 which ws joined by means of & 

copper rod with a heater- Tenperatures were measured with & copper- 

cons tantan thermocouple and the +enperature aifference between the 

surface am the centre of the crystal did not exceed 2°. A photo~ 

multiplier 9 (FBU-19) was separated from the crystal by & plane-parallel 
glass plate 7 and it was air cooled. The crystal was excited with y-rays 

card 1/3 from cele? (By = g6L keV) - Dependence of the anode current of the 
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8201/8691 

The Temperature Dependence of Luminescence of NaI(?T1) Crystals at Tenperaturas 

of 0-270°C 


photomultiplier on the crystsl temperature (integral measurements) waz 
obtained by means of a microammeter M-9la across which a 10 pF eapecitence 
was connected (this ensured that x = RC of the system was 4 sec). 
Alternately a pre-amplifier was connected to the photomultiplier ancds 

and pulses from its output were fed to an oscillograph 257 and 
photographed (pulse measurements). The decay time was deduced from the 
form of the dependence of the pulse amplitude on the absolute temperature 
Tanmionx. After several heating-cooling cycles (Fig 2, curves 1 and 2) 
the intensity of luminescence was found to decrease linearly with rises of 
temperature at the rate of 0.12 + 6.03 Wdeg (Fig 2, curve 3). 

Luminescent properties of the crystals were not affected by the amount 

of thallium between 0.05 and 0.1%. At roan temperature the main 

component of luminescence, amounting to 90-95% of the total signal, had 

a decay time V, = 0.25 usec; the remaining 5-10% of luminescence had a 
decay time tz = 0.7-1.2 psec. Dependence of the decay time Fy on 
temperature is shown in Fig 5. Theoretical dependences of the ) Photo- 
multiplier signal V cn the absolute temperature T and on x = RCYéEX culated 
using t(T) and ¥,(T), where V, = lim Vase RC > 0. The theoretical 
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The Temperature Dependence of Luminescence of NaI(T1l) Crystals at Tenperatures 

of 0-270°C 


curves agreed satisfactorily with the authors' experimental results wm 
(Ref 3) and with the data of Webb and Johanson (Ref 2) and Kinard (Ref 3), 
but they differed fran the results reported by Solon et al. (Ref 1) 

and by Meessen (Ref 4). There are 5 figures ani 7 references, 1 of 

which is Soviet, 5 English and 1 French. 


SUBMITTED: July 17, 1959 


card 3/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653010005-0" 


"APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001653010005-0 


5/020. 60/134/004/006/023 
B019/B067 


AUTHORS : Soyfer, L. M. and Startsev, V- 


TITLE: Some Phenomena Which Were Observed During the Deformation of 
Antimony Monocrystals , 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No- 4; 
pea 1990498 


PEXT; The authors investigated the twinning process of antimony mono~ 
crystals caused by mechanical deformations by studying selective 
corrosion which allows disloca determined. The samples (thin 
@isks, 2 - 3 mm thick, diameter: ut from the mono- 
crystal in the direction of the (111) ¢ the caustic 
solution was composed of 9 unit yolumes of concentrated nitric acid and 
4 unit volumes of distilled water. As appears from Figs. 1 and 2 a 

dis -twinning leads to an incomplete regeneration of the crystal lattice 
and causes lattice defects. These defects in turn cause 4 hardening of 
the crystal. The experiments also showed that the dislocations may form 
at any point of the twinning layers. As is shown by theoretical 
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considerations and by experiments (Refs, 3, 4) elastic twinning does not 

iead to disorientation of these two blocks if the angle between the two 
blocks is not more than 2 - 3’. During the study of selective corrosion 

it was observed that this angle is smaller than R/ 2k. Finally; it is ; 
demonstrated that dislocations occur in high-purity antimony monocrystals 

on bending the crystals also by a gliding of the crystallographic planes. 

This is in contrast with the assertions made earlier (Ref. 7). RoL.Garber L. 
and ¥. M. Kosevich are mentioned. The authors thank V. G. Bengus and 

F. F. Lavrenttyev for the discussion of the results. There are 4 figures 

and 7 Soviet references. 


ASSOGIATION: Khar?kovskiy filial Vsesoyuznogo nauchno-issledovatel 'skogo 
inotituta khimicheskikh reaktivov (Khar'’kov Branch of the 
All-Union Scientific Research Institute of Chemical Reagents) 
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PRESENTED: May 11, 1966, by I. V. Obreimov, Academician 


SUBMITTED: April 29, 1960 
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Certain phenomena observed on the boundaries of a twimdng 
interlamination in calcite. Kristellografiia 6 mo42614-620 
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(Dislocations in crystals) (Calcite crystals) 
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can be prevented py aging at renperatures. of. 300-400 C; or by storing 

the specimers for several months. Besides, the mobility of dislocations 
is markedly reduced, wnich fact reveals the effect of air. in connection 
herewith, the peader is referred to A. Kh- Kottrell (pislokatsit i 
plasticheskoye techeniye V yristallakh, 4958, PB» 158). Finally s the 
authors discuss a metnod uged £0 demonstrate the motion of dislocations 
in a single erystal. A thoroughly grown gingle crystal is known to con- 
gist of a mosaic-like arrangement of blocks. The dislocations are 
situated on the edges of the blocks ywoich are mutually disoriented to a 
low degree. phe distocation density is directly related to the degree of 
mutual disorientation of tHoO placks. when such 4 crystal js annealed; 
the boundaries of the plocks are shifted and, consequently, . the disloca- 
tions start moving o These processes can easily be visualized py a proper 
treatment of tne crystale F. F. Lavrent 'yev and V. 2%. Bengus are thanked 
for vaiuable digoussionse There are 4 figures and 12 references: 7 
goviet-oloc and 5 non-Soviet-bloce The most jmportant preferences t0 
English-}anguase publications read as follows: Jeds Gilman, weG. Johnstons 
J. Appl. Prys-: 30, NOe 2s 429 (1959); Internat. Cont. Lake Placid, 1956, 
1957, De 116; Cede Barret, Trans: Am. Inst. Mining and wet. Eng 161, 31 
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ASSOCIATION: 


Fiziko-tekhnicheskiy institut nizkikh temperatur Akademii 
nauk USSR (Institute of Physics and Technology of Low 
Temperatures of the Academy of Sciences UkrSSR) | 


PRESENTED - Warch 7, 1964, by G. V. Kurdyumov, Academician 


SUBMITTED: March 4. 1961 
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. 5/020/61/141/003/007/021 
Motion of twinning dislocations... B104/B212 


vaiues might permit the determination of interaction forces between dis- 
locations. The establishment of equilibrium distribution for dislocations 
in accumulations was analyzed. Results point to the fact that the resist-~- 
ance of dislocations to a motion is equal for all dislocations and is equal 
to the starting stress. If there is no external stress, then the following 
relation will be valid for the starting stress 6,3 6, = EES) » Where ni 
denotes the number of dislocations in an accumulation G the shear modulus. 
b the Burgers vector, L the length of the accumulation, and V Poisson's 
ratio. This expression was derived on the assumption that the barrier be 
sufficiently long, that the dislocations be arranged in straight lines, and 
that the force acting on a dislocation be evenly distributed. Test results 
are compiled in Table 1. The large spread of &% is caused by the curvature 
of dislocations and similar properties of the crystal. The authors thank 
A. I. Landau and L. A. Pastur for discussions. There are 2 figures, 

1 table, and 8 references: 3 Soviet ani 5 non-Soviet. The three most 
recent references to English-language putlications read as follows: A. H. 
Cottrell, B. A. Bibly, Phil. Mag., 42, 573 (1951); J. Eshelby, F. Frenk, 
F. Nabarro, Phil. Mag., 42, 351 (1951); J. Bhimasenachar, Proc. India. 
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nauk USSR (Physicotechnical Institute of Low Temperatures of 

the Academy of Sciences UkrssR) 
PRESENTED: June 3, 1961, by I. v. Obreimov, Academician 
SUBMITTED: June 3, 1961 


Table 1: Test results. 
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AUTHORS : Lavrent'yev, F.Fes and Startsev, VeIe 


{ 
$/126/62/013/003/016/023 | 


TITLE: On the structure of the accommodation region in 
monocrystals of zinc and bismuth 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 
1962, 441-450 


TEXT: Bismuth and zinc were purified by zone refining, and 
monocrystals of these metals of high purity were obtained. 
Specimens were cut from the monocrystals along the cleavage plane ' 
at liquid nitrogen temperature (in order -to reduce deformation | 
“py slip). On splitting a crystal, stresses are set up under the 
action of which twinning bands form. Therefore, application of 
additional stress for the production of twins and accommodation 
regions is unnecessary. The specimens were studied with a 
, metallurgical microscope, using oblique jllumination, and with 
‘a microinterferometer. In order to expose dislocations in 
bismuth, monocrystals of this metal were etched in a solution 
consisting of 10 parts HgSO4, 10 parts Hj0 and 1 part HNOs (67%). 
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The zinc crystals were irradiated with a converging beam and then - 
annealed. A special attachment to the metallurgical microscope 
was constructed by means of which changes in the accommodation 
region during annealing could be kept under constant observation. 
after anneal the zinc crystals were again irradiated and 
-Polygonisa commodation 
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TITLE? Interaction of dislocations during twin growth in crystals 6 i 
SOURCE? vristellografiya, V+ &, no 4s 1963, 632-640 
‘TOFIC TAGS: dislocation, jnteraction, crystal, tuinning, zinc, calcite, relief 


ABSTRACT? Te authors have studied the interaction of dislocetions in zinc end fyrtck 
‘enlcite crystals. A bigh density of ininning dis2ocetions and their paired correla- ‘ 
‘tives in the neighboring edges of fine tryin isrers in enlcite have been detected .|: 
‘experimentally. It has been found that the stress nece to shift the edge of A 
thin twin layer (less then 1p) is much greater than that necessary to rove the |: 
‘twin edge of ea thicker layer. Different kinds of pile-ups of tyinni ng dielocations |... 
“were observed experimentally at the edges of twin leyers. Tt hes been shown that — Ls Re 
‘the distribution pattern of dislocations in is determined by the typéi—.. 
of deposit. Experiments have also proved eS eee 
‘repelled from the twin boundery in zine c ees 
twinring and unit dislocations. It has Ls 
tween the experimentally reasured relief created by | wee 
fh igee* 24 
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; to the formation of nonbasic Ppertial dislocations (observed experimentally), which | 
‘may be the cause of increased strength. Orig. art. has: 6 figures, 
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‘. TITLE: Using a double-focusing magnetic spectrometer for recording a wide 
pest of an electron spectrum 


| SOURCE: Pribory* i tekhnika eksperimenta, no. 2, 1964, 24-28 


TOPIC TAGS: spectrometer, magnetic spectrometer, double focusing magnetio 
. spectrometer, electron spectrum, nuclear sciexce 


, mounted along the focal line as a detector was used for recording a wide 


ABSTRACT: A uniform-field spectrometer with a thick nuclear photoplate ! 7 4 
| 


: spectrum. Calculation and experimental verification of the focal line are given; 
horizontal and vertical aberrations are calculated; the vertical form of the 
. spectral line for 2- and 4-mm-diameter sources was estimated and measured. 
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The resolution, aperture ratio, and line form of the spectrometer were 

accurately determined by the ® photo method. anne resolution, 0.2 and 0.4%, and 

the aperture ratio, 0.95x10° ~ and 0.38x10"* ster, for the above sources, oe 
respectively, were found to be almost constant for the entire energy range and in ae 
good agreement with their estimated values. Orig. art. has: 9 figures, 

16 formulas, and 3 tables. 
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; ‘SOURCE: Pribory* i tekhnika eksperimenta, no. 5, 1964, 48-54" ; 


I'dahteyn, V. Ai 
TITLE: Magnetic spectrometer for electrons with energy up to 100. Mev a 


| TOPIC TAGS: spectrometer, magnetic spectrometer, magnetic spectrometer 
' focusing Pee es Pe ecg eae eee oe eet 


ABSTRACT: ‘Design principles, construction, 

with a uniferm-field double -focusing magnetic spectrome 

, using ‘circular borders; perfect horizontal focusing and satis 

i focusing have been ensured; the measurement of nuclear-reaction 

22-158° is possible; the magnet gap is 27 mmi the spectrometer input acter 

are’ equipped with magnetic shields. The design features of the spectrometer are) Ges 
iT 
ib 
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' shown in Enclosure 1. The. main windings: are supplied by an Ll -kw dynamos. a 
_ electric amplifier.. Resolution, for 2- and 4-mm-dia sources, is 0.2 and 0, 4% 
respectively; the capture angle in the median plane is 18°, Other design data ia : 
| given. Calculation of horizontal aberrations is made up to the 4th order and - 

, vertical aberrations up to the 3rd order: er oe has: 9 figures and 
' 4 formulas. aoe aA 
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TITLE: Elastic twinning in bismuth orystale 
SOURCE: Fizika tverdogo tela, v. 6, no. 6, 1964, 1671-167) 
TOPIC TAGS: elastic twinning, bismth, lattice defect, twin wedging 


ABSTRACT: The setup for inducing elastic twinning is illustrated in Fig. 1 on the 
Enclosure. Tho load was measured by a slotted spring dynamometer with an indicator 
(with a precision of 25 g). The sample was immersed in liquid nitrogen for the 
experiment. Twinning developed in Bi at this temperature by the appearance of 
elastic twins, much like the growth of twins in calcite and antimony at room 
temperature. At some value of internal stress, thin wedge-like twin layers formed 
under the knife edge or near it, growing with increase in load. In their experie 
ments, the authors were unable to determine any definite relationship between 
thickness and length of the elastic twins. It was necessary always to apply some 
finite load to the crystal to induce the elastic twinning. This value varied from 
experiment to experiment, but was always small, near 0.3-0.5 kg. This suggests 
some incipient mechanism for the formation of such twins. The actual causes may 
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be many. It is concluded that each act of acquiring and of losing twinning leaves 
its trace in the crystal. Defects are apparently formed in the crystal lattice 
where twinning develops, and these defects accumulate with increase in number of 
loading cycles, facilitating the wedge-like growth of the elastic twins. Gliding 
may be an important factor in this twin growth. Orig. ert. bas: i figures. 
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Fig. 1. Setup for deforming samples 
l= sample; 2= knife edge3 3 cleats. 
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onstant crystal cross section during 
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i and the expansi tly. in’ a micro~ 
‘"; scope (polarized light) u larger than 200. 
“ {he defect structure of the crystals was displayed by selective | 
that natural calcite -crys-~ 


chemical etching. The results are shown 
tals have different defect structures. The density and the charac~ 


“oe ter of the distribution of the dislocation and of£.the background are 
i highly varied. Tt is shown that the kinetic of the expansion of > 
> gtable twin layers in crystals of calcite is determined by the de- . 

fect structure of the crystals. The process of expansion of the oy 
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_ twin dislocations, and not by the dislocation motion; the expansion 
‘is facilitated if the centers of initiation of the twin dislocations : 
;; are uniformly distributed over the volume of the crystal. Crystals | 
‘; Which were apparently perfectly transparent and did not differ in % 
/ absorption displayed great differences in the defect structure when 
{| etched. A background of point defects was also seen. Orig. art. . 
_has: 3 figures. The value obtained for the coefficient of stress _ 
. concentration was approximately 104. 8 
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TITLE: Hardness of crystalline stil’ ay 
SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1965, 2607-2611 ia) 


TOPIC TAGS: hardness, methane, solid state 


ABSTRACT: The authors study the effect of temperature on hardness and creep in 
polycrystalline methane at nitrogen and hydrogen temperatures. ‘Since methane is { + 
actively dissolved by nitrogen and hydrogen, the specimens were prepared and their: . 
hardness was determined in the same hermetically sealed cryostat. The specimens 
were transparent without visible flaws and had a smooth horizontal surface. The ; 
hardness of the methane was determined by sinking a conical indenter into the speci-— 
men, The loading unit of the instrument consists of a metal cylinder with a weight, . i 
of P = 600 g. On the lower section of the cylinder are three conical indenters ji. a 
with vertex angles of 90° located equidistantly around the cylinder. Penetration | ~- . 
of the indenter was monitored on a cathetrometer with an accuracy of 0.01 m. In |; — 4 
determining the hardness, penetration of the indenter is given as h = h, +h2 where ©--- 
h, is penetration under a load P, = 10 g, which is read on a epEane indicator; hg Ls 
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is penetration of the indenter when the load is increased from 10 to 200 g. Since ies 
..:| the hardness 4, measured by the conical indenter, is independent of the load, then 1° 


a and consequently , pedir 


a 


. from which the following relationship was derived for calculating the hardness 
; HPP 


_ mR 


|The hardness of crystalline methane is given as a function of temperature in fig. 1 : 
. | O£ the Enclosure. Curves for argon and krypton are given for comparison (C. Trepp, 0: : 
Schwetaer archiv., Bd. 24, 191, 230, 1958). A reduction in temperature was found 
to reduce the creep effect in solid methane. A physical explanation is given for 


i 
the effect of temperature on hardness and creep on the basis of the dislocation —~‘_ 
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a is 
theory. "In conclusion, the authors thank,B. Ya. Sukharevskiy for help in the a 
work and valuable advice, and V. 2. BenguS "for consultation." Orig. art. has: 4 
figures, 8 formulas, 1 table. 
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TITLE: Mechanical properties of polycrystalline amn 
sion ¥) 


SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1965, 2789-2792 
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TOPIC TAGS: ammonia, solid mechanical property, low temperature physics 


talline ammonia are studied as func- 


onia under unilateral compres- 


ABSTRACT: The strength and ductility of polycrys 
tions of temperature under unilateral pressure. Cylindrical specimens 10 mm in dia- 
meter and 40 mm long with uniform microstructure and polished ends were studied at 
temperatures from 77 to \60°K. Curves ara given for the breaking point, limit of 
proportionality and relative compression aa functions of temperatura, These data - 
show that crystalline ammonia h extremely low strength properties and ductility. 
Solid ammonia is quite prittlelat the temperature of liquid nitrogen and shows elas- 
tic deformation right up to the breaking point. At stresses of 0.5-0.6 kg/mm? ,cracks 
are formed parallel to the axis of the specimen with an accompanying characteristic 
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sound and a slight reduction in loading (up to 100 g). The final breaking stress of 
0.8 kg/mm? remains constant throughout the experimental temperature range. At this 
point there is an instantaneous reduction in loading to zero and the specimen is 
shattered. The shape of the fragments and the slight degree of deformation before 
the breaking point show that cleavage is the mechanism responsible for fracture of 
ammonia crystals between 77 and 130°K. Above 130°K (0.6 7), the ductility of the 
specimens increases and creep is observed under a constant load. Shearing is respon- 
sible for fracture above this point since cleavage strength remains nearly constant 
with temperature, while an increase in temperature causes a considerable reduction. 
in shearing strength. The relationship between rate of uniform creep V and stress ¢. 


is V= Ao”, where A and m are constants equal to 500 and -5 respectively at 160°K and — 
stresses greater than the limit of proportionality. The energy of creep activation |. 
is found to be 5.6 Keal/mol. This is approximately 10% lower than the heat of sub- | 
Limation for solid ammonia. Orig. art. has: 3 figures. : 
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-erystal imperfection as. 
ard Se a 

‘ ABSTRACT: The authors haye 1 vestigated the shape of a twinning Ba ee 
_ layer growing into a bism 4 bingle crystaliunder the influence of ani 
. external force, for the purpose of observing efrects predicted theo-  .. 

‘retically by A. M. Kosevich and L. A. Pastur (FIT v. 3, 1291 and 1871, 

he twin will have a zero apex angle if there are no 
obstacles preventing its penetration to the crystal, and an angie of 
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- 480° in the presence of such an obstacle. 
- pled out on single crystal bismuth samples in the furm of prisms 
5 x 2 mm, in which the twinning plane 
the face of the erystal. 


‘the (11g) plane and along the (ook) divestion, 


surface. 
the crystal without encamter- ‘ 


measuring 10 x 
_pendioular to 


"plane (110) was the observation 
'a thin wedgelike twin moves freely in 
ing obstacles, 


‘ness changes little. 


' twinning layer of gifferent orientation. then 
increases rapidly, and 
The radius of the rounded and increases with pressure. 
the deformation of the twin is similar to ee 
i that produced when the obstacle is in the : 
i A lenslike twin can be observed in such @ case. 


thickness of the twin 
‘orf. 
| obstacle is very small, 


| PIs RDESo ude tondorensorocen-© 


it penetrates into the erystal smoothly, 
- point of a needle, remaining sharp all the 
If an obstacle is encountered in the form of & 


3 


The experiments were car- 


(110) was. per- 
The load was applied along 


artitieial glide | 2. 


Tre 
the tests showsd that when 


y, like the 
time, and the twin thick= 


the growth stops, the 
sts end becomes rounded © 
Tf the - 
form of a twinrring layer. _. 
The photographs of — 


‘the different twin formations agreed with the theoretical predictions. 


‘Authors thank 


and §._V. Lubents for a 


L. A. Pastur, V._2. Bengus, N mS ayes ee 
_ discussion of the work. This report was presented by Academician I. --"' 
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TITLE: Mobility of dislocation in single-crystal potassium bromide 
SOURCE: Fizika tverdogo tela, v. 8, no. 4, 1966, 1227-1238 r] 


TOPIC TAGS: potassium bromide, single crystal, crystal dislocation phenomenon, 
shear stress, crystal deformation 


ABSTRACT: In view of the fact that the experimentally observed connection between . - . 
the speed of dislocations and the applied voltage in these crystals have not yet 
been fully explained theoretically, the authors have attempted to obtain different |; 
information on the character of dislocation motion in single-crystal KBr, in which | 
the motion of dislocations has not been heretofore investigated. The tests were 1 
made with annealed single crystals with dislocation density 10° cm? and with total | 
impurity content 2 x 1 -2¢,° The dislocation structure was exhibited by means of an! 
etching procedure described by the authors earlier (Kristallografiya v. 7, 326, ; 
1962). ‘he motion of the dislocations was observed by applying mechanical loads in. 
aifferent manners (compression with & deformation machine, static load producing 
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‘pure flexure in an etchant, pulsed loading of long duration (2 x 107? sec and above) 
‘or short duration (107*-10-® sec)). In addition, a special system was developed, i: 
which made it possible to produce & rectangular loading pulse and measure the mag- 
nitude and duration of the applied load directly during the loading, and regulate 
the applied load (Fig. 1). The operation of the system is briefly described. The 
results show that below a definite shear stress the dislocations hardly move, put 
above approximately 80 ¢/mnf* the dislocation velocity increases rapidly and then 
increases at a slower rate. There was little difference betweed edge and screw 
dislocations. The results exhibited a certain similarity with previously observed 
data for NaCl and LiF. The obtained experimental dependence of the dislocation _ 
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Appl. Phys. v. 30, 128, 1959), wh 
within a very short path (smaller 
The delay of the dislocation motion following appli 
exponentially with increas 
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“+ Force relay, 2 - time 
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4 - power supply plock, 

5 - tension metering equip- 
ment, 6 - tension gauge, 

7 - dynamotor, 8 - sample, 
9- oscilloscope. 
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TITLE: Amplitude and time dependences of the internal friction in ionic crystals 
i 
i 


SOURCE: Fizika tverdoge tela, v. 8, no- 7, 1966, 1994-2000 


TOPIC TAGS: internal friction, ionic crystals, crystal dislocation phenomenon, Young 
modulus, relaxation process, plastic deformation, temperature dependence 


‘ 

i 

l 

\ 

| ABSTRACT: The authors present the yesults of\an snyestigation of internal friction 
due to the presence of 93 ions! i j = KBr, KCl, yeibna in part NaCl 
| The internal friction and Young's modulus were measured using a’ double compound oseil 
| jJator in which the ultrasonic oscillations were produced py X-cut quartz excited in 

| the natural longitudinal mode (77-7 and 90.5 kes). ‘The sample was cleaved along the 
| cleavage plane and glued to the quartz. The different crystals were made of aifferen 
lengths, such that the aifference between their natural frequencies and the natural 

| frequency of the quartz did not exceed 500 cps- Tne measurements were made at 4.2, 

| 77, and 275K, maintained constant within 40.1°. Plots were obtained of the internal 
| friction and Young's modulus against the amplitude of the strain, the variation of 

| Young's modulus during excitation, the variation of the depth of relaxation of the 

| modulus as & result of prior plastic deformation, and the influence of temperature on 
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| 
| the depth of the relaxation of Young's modulus. The relations obtained were found to 
j be in qualitative agreement with the Granato-Lucke theory. A hysteresis was observed 
| in the Young's modulus relaxation in the amplitude-dependent region. The influence 
of prior plastic deformation and of the temperature was investigated. A qualitative 
explanation of the observed results is presented. Orig. art. has: 8 figures and 

2 formulas. 
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| Stepula, Ye.V.; Petrenko, V.V.; Fursov, G.L. q 
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| TITLE: Investigation of elastic scattering of 70 MeV electrons on C-12 and Be-9 and | 
| the mean square radii of those nuclei /Report, Fifteenth Annual Conference on Nuclear | 
| Spectroscopy and Nuclear Structure, held at Minsk, 25 January to 2 February 1965/ 


SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v. 30, no. 2, 1966, 371-377 


TOPIC TAGS: electron scattering, elastic scattering, form factor, nuclear radius, 
beryllium, carbon 


/ 
ABQTRACT: The authors have measured the elastic scattering cross sections of cl? and ; 
Be” for 70 MeV electrons at different scattering angles between 30 and T50° in order * 


to evaluate the root~mean square radii of the nuclei. The 70 Mev electron energy was | 
chosen for the measurements because at that energy the momentum transfers are high | 
enough to permit determining the momentum transfer dependence of the form factor, and. | 
yet low enough to allow of neglecting higher powers than the second (of the nomentun | 
transfer) in the expression for the form factor. The electron beam was produced by | 

a pulsed accelerator. The primary beam intensity was measured with a secondary i 
emission monitor which was calibrated with a Faraday cup. The electrons that were i 
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4 
: elastically scattered at a given angle from the eraphiter polyethylene or beryllium 
' foil target were focused with a magnetic field onto a Cerenkov counter which recorded | 
them. The scattering angle at which scattered electrons were recorded could be changed 
| without brecking the vacuum. In addition to the measurements with the Cerenkov counter 
measurements were realized with photographic recording of the scattered electrons. AIS} 
though some of the corrections involved in the different techniques are different Ls | 
(the corrections are discussed at some length), the cross sections measured by the twa | 
different recording methods were in excellent agreement. The values obtaingd from ; 
| the momentum transfer dependence of the form factor for the rms radii of Be’ and C 
were 2.26 + 0.1 and 2.35 + 0,01 fermi, respectively. Orig. art. has: 12 formulas, 


| 
| 
| 
| 5 figures, and 3 tables. 
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AN UkrSSR ) 


‘|. TITLS: A cherenkov counter for recording high energy electrons 


.SOURCE: Privory i tekhnika eksperimenta, no. 5, 1966, 90-94 


TOPIC TAGS: diati ics apparatus, electron detection, - 
ae es See nuclear Physics Bra oh METER. ; 
ABSTRACT: A Cherenkov counter serving as a-detector of fast electrons at the output 
of a magnetic spectrometer is described. The counter is -designed to detect electrons 
“with Ee > 100 Mev. from linear accelerators with sendings durations ranging from 


0.2 to 2.5 psec. -‘The electronic circuit of the counter includes a scaling circuit 


with a ratio of 1:4 and with the resclution of 30 nsec, a pulse forming circuit, 

and passing circuit which permit counter operation to ve synchronized with the 
electrons accelerator. ‘The time resolution of tne counter (50 nsec.) permits 
recording of up to 4 pulses for each sending from the accelerator. Recording 
effectiveness is near 100%. The authors express their gratitude to V. V. Kondratenko, 
S. D. Faynizlberg, A. I. Germanov , and L. A. Makhnenko. for the development of the 
device. Orig. art. nas: 5 figures. 
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AUTHOR: Startsev, V. I, ; Soldatov, V. P.; Brodsky, M. M. 


ORG: Physicotechnical Institute for Low Temperatures, Ukrainian Academy of 
Sciences, Kharkov 


TITLE; Growth rate of twin layer in bismuth single crystals 


SOURCE: Physica status solidi, v. 18, no. 2, 1966, 863-871 


TOPIC TAGS: bismuth, bisnrth-crystek single crystal growth, twinning, single 
cryatal, activation enargy 


ABSTRACT: An attempt is made to determine the stress relationship of the 
normal and tangential rate of twinning in bismuth single crystals of different puri- 
ties. On the basis of experimental data, it is concluded that the broadening of 
twin layers occurs by a heterogeneous mechanism. The activation energy is 
determined for the processes of twin layer broadening and twin growth in the 
direction of shear, It is established that the process of twin layer broadening in 
bismuth involves the simultaneous reorientation of about 104 atomic planes and 
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that the 10 to 102 twinning dislocations participate in each plane per centimeter 
length of twin plane in the direction of shear. The authors thank 5S. N, Komnik, 
F. F. Lavrentov, V. B. Pariiskii, and V. Z. Bengus for valuable discussions. 
Orig. art. has: 8 figures and 15 formulas. {Based on authors! abstract] {(NT] i 
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AN UkrSSR) ee 


TITLE: Generator of triple electrical and light pulses having & nanosecond duration © 


souRCE: Pribory i tekhnika eksperimenta, NO- 5, 1966, 229-230 - 


TOPIC TAGS: puise oscillator, pulse generator, light pulse, nanosecond pulse, 
pulse multiplication 


ABSTRACT: A description is given of a simple oscillator of short qo78 sec) triple 
electrical and light pulses, suitable for adjstng of high speed scaling circuits, : 
coincidence circuits, and for investigation of photomultiplier parameters. The 
advantage of such an oscillator ise that it overcomes the shortcomings of its prede- 
cessors which are capable only of single pulse outputs, either electrical or light 
signals. The input oscillator of the system develops pulses of 50 V with a 
duration front of 10 to 15 nsec and sequence frequency from 1000 cps. Hydrogen dis- 
chargers are employed in the generator, . The pulse shift is achieved by an alternating 
jag pattern having 4 magnitude of 0 to 0.5;ysec. The width of the produced electrical 
| pulses is 10 nsec, and that of light pulses, 50 nsec. Orig. art. hes: 2 figures. 
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TITLE: Extraction of tetravalent titanium from hydrochloride solutions using 
tributylphosphate 


SOURCE: Zhvrnal neorganicheskoy khimii, v, 11, no, 10, 1966, 2312-2315" 
TOPIC TAGS: titanium, hydrochloride, tributylphosphate, titanium extraction 


ABSTRACT: A study was made of the extraction of titanium (IV) from hydro- 
chloride solutions using tributylphosphate (TBP). Measurements of the optical 
density of the solutions showed that when the amount of free hydrochloric acid in 
the solution is increased and the amount of titanium is maintained constant, or whe ; 
the amount of titanium is increased and the amount of hydrochloric acid is main- 
tained constant, the equilibrium of the reaction HeTiCle == TiCl?- + 2H is 
displaced towurd the formation of complex [TiCls]* ions. The same ratio for the 
distribution fector is maintained in relation to the amount of free hydrochloric 

acid and the amount-of. titanium inthe solution: it increases with an increase in the: 
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'  @ITLE: Temperature dependence of the electrical conductivity of monocrystalline 
- molybdenum . 


‘SOURCE: Fizika metallov 1 metallovedeniye, V- 17, noe 4s 1964, 627-629 


MOPIC TAGS: molybdenum, electric conductivity, monocrystalline molybdonum, 
‘polycrystalline molybdenum, cryostat, copper molybdenum thermocouple, phonon, 
‘electron electron interaction , 


ABSTRACT: The authors studied the temperature dependence of monocrystalline Mo 
having a high degree of purity and a relative electrical resistance on the order of | 
R [Ry 2x 7 3500, where 4.2K stands for Liquid helium temperature. Test 


samples were obtained from & parent material of polyorystalline Mo rods 5 = in 
diameter and 150 mm long, having 6 relative resistance of the order ef 40. The \- 
‘approximate chemical composition was: 0.004% Fes 0.001% Si, 0.0005 Nis 0.0003% Mn: 
‘and Al, 0.0002% Ca and Mg» 5. 0001% Cu, and 0.0001% Nae Test specimens 4 mm in be 
diameter and 25 mm long were placed in 4 oryostat. Temperature meacurenents were | : 
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made "3 a dual copper-molybdenum thermocouple. The electrical resistance was 
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measured with a potentiometer set up with a galvanometer of sensitivity 5 x 1078 
The data showed that the temperature dependence of the relative H 
resistance was linear at temperatures above 100K. 


From 40 to 60K it could be well “| > 


‘approximated by the formla 


' 
$ 
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‘range of 7 to 18K it 


Re 1861074; a ~ 107 ryan? b~ 107"! rpan~ 


was found to fit the formula 


:, whereas in the” 


= 
: : Roo Cc : Roe Cc 
Aw I,5- 19-5 rpan7*. me 


‘It was inferred from the results that in nonoorystalline Mo of high purity the 
-@lectrical resistance was determined essentially by electron-electron interactions.: 
‘For the sake of comparison the temperature dependence of the relative resistance of 


polycrystalline Mo was also plotted and was found to have a minimum at 26K. ee 
authors thank V. A. Novoselov for hie help in the experiments. Orig. art. hast 2. «:- 
figures and 2 formulas. : 


ASSOCIATION: Institut kristallografii AN SSSR (Institute of Crystallography, AN 


SSSR); Institut fisiki metallov AN SSSR (Institute of Physics of Metals, AN SSSR) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653010005-0" 


SOLO 6 CORE ROS raract 7 genes east 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653010005-0 


a 


ACCESSION NR: AP4023404 S/0048/64/028/003,/0540/0544 
AUTHOR: Volkenshteyn, N.V.; Fedorov, G.V.; Startsey, V.Ya. , 


TITLE: Effect of magnetic order on the electric and galvanomagnetic properties of 
the rare carth metals fReport , Symposium on Ferromagnetism and Ferroelectricity 
held in Leningrad 30 May to 5 June 19637 
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ABSTRACT: The authors point out that it would be desirable to measure the electri-=- 
cal conductivity and the Hall coefficient on the same pure samples of all the rare 
earths over a wide temperature range (down to liquid helium temperatures) under uni- 
form conditions, and they assert that they have done this. /Abstracter's note: No |; 
experimental details are given, nor any description of the techniques employed./ a 
-The interest in measurements of this sort arises from the fact that, although the 
rare earths a1] have the same valence electron structure, the electric and galvano- 
magnetic properties vary greatly from one to another. Some of the results of the 


Card 1/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653010005-0" 


8/25/200 


dpe rt. chet ate 22 TA 


. ~AEPROVED FOR RELEASE: 0 CIA-RDP86-00513R001653010005-0 


Ep Pee tecaa 


ACCESSION NR: AP4023404 

_measurements are discussed in the present papor. With respect to temperature depen-; 
‘dence of resistivity, the rare earths divide themselves into two groups. In La,Ce, 
Pr,Nd and Yb thero is no region in which the resistivity is a linear function of 

: temperature. The curve for Nd is given; it is smooth and concave to the temperature 
“axis. In Sm,Gd,Tb,Dy,Ho,Er and Tu the resistivity depends linearly on temperature 
‘throughout the paramagnetic region, and the curve has a sharp bend at the paramag- . 
netic-antiferromagnetic transition point. The behavior of Eu (curve given) is very 
peculiar: there is no linear region (up to 3009K) , and the peculiarity at the tran- 
sition point is very marked, there being even a small region in which the resistivi- 
ty decreases with increasing temperature. This behavior is tentatively ascribed to 
changes in the conditions of scattering and in the energy spectrum of the current 
carriers. The Hall emf in all the rare earths is proportional to the induction : 
throughout the paramagnetic and antiferromagnetic regions. In some of the metals 
the current carriers are holes, and in others they are electrons. The number of car~ 
riers per atom varies widely, from 0.17 (holes) tn Eu to 3.5 (electrons) in Lu. The 
behavior of the Hall emf in the ferromagnetic region is very complex. Orig.art.has: 
7 figures and 1 table. 
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: TITLE: Some features of the temperature dependence of electrical . L 
nesdetance of gadolinium and ytterbium at low temperatures 


nouReH Zhornal exsper. i teor. £iz-, v- 46, no. 2, 1964, 457-459 


TOPIC TAGS: gadolinium, ytterbium, electric resistance, = femngtr: 
ature electric resistance, electric resistence temperature e i 
pendence, electron electron interaction, conduction electron ece : 
tering, .spin wave scattering, phonon scattering a 


ABSTRACT: In order to find how the special electron structure of ' : 
rare earth metals affects the nature of the temperature eeagracees 

of their electric resistivity, the resistance of c becaewreeeg ate a 
magnetically ordered state was measured and compared with eee : 
ytterbium, which did not undergo a magnetic-ordering transi | : 
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the entire investigated temperature range (1.5--20.3K). The em- 
pirical formula fitting the experimental curve is 


R(t)/R(0°C) = R/R(O°C) + at + bT? + or 


with different values of the constants. for the two metals in two ; 4 
temperature ranges (i.5--4.2 and 12--20.3K). The terms proportional | 
to the different powers of the temperature correspond to conduction= 
electron scattering by electrons, phonons, and spin waves. It is 
concluded that at helium temperatures the conduction electrons are’ 
scattered in ferromagnetic gadolinium by spin waves, this type of - 
scattering ‘being absent in nonferromagnetic ytterbium at the same Ath 
temperature. "The authors are grateful to S. V. Vonsovskiy for his 
constant interest in this work and to Ye. A. Turov for useful dis- 
cussions. Orig. art. has: 2 figures and 1 formula. 
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Jectrical and galvanomagnetic properties of 

rare earth metals ae _. 
SOURCE: _Vses nove soveshchant gplavam rediikh me al -1963._ Vopresy* , 
teorii i primeneniya redkozemel'ny* kh metallov (Problems in the theory and use of rare~ _ 
earth metals); materialy* soveshchaniy. Moscow, Izd-vo Nauk att 
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. the variations of the Hall effect depending on the temperature, induction and other factors. - 2 
Scandium should be noted specifically. The 99.86% pure scandium tested contained 0.04%. 
Cu, less than 0.01% Mo, 0.03% Fe, 0.016% Nz, 0.034% Og, 0.001% Hg and 0.008% Cd - 
which was distilled under a vacuum. The specific electrical resistance of scandium is. og { 
very high and exceeds that of copper and calcium. The resistance drops linearly with A 

- temperature to the temperature of liquid helium 2 7Paramagnetic susceptibility was also a 
found by the Faraday method. This did not depend on the magnetic field, but rather on 
the temperature, decreasing a8 the temperature rose. In conclusion it is noted that the a 

_ appearance of one electron in the 3d-shell alters the physical properties of scandium in 
comparison with the other metals, Orig. art. has: 7 figures. ae 
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Characteristics of the temperature dependence of the electric 
resistance of gadolinium and ytterbium at low temperatures. Zhur. 
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